Introduction
In this paper, we shall show that the Gaussian measure £l~] on R 0000 is obtained as the projective limit of Haar measures on 0(n\ This is a natural extension of the fact [J2] Q3] : the Gaussian measure on R°° is obtained as the projective limit of the uniform measures on the ndimensional spheres.
D. Shale ^4] considered the family of Haar measures on 0(n) to construct a finitely additive measure on 0(oo). But he did not treat the projective limit. Also a report by H. Shimomura £5] is useful for the information on this topic.
§1. Orthogonal Group O(ri)
The n -dimensional orthogonal group 0(ra) is the group of all orthogonal transformations of R n . If we fix a C.O.N.S. (= complete orthonormal system) of R n , it is identified with the group of all matrices (&#) which satisfy the orthogonality relations:
Because of (1.1), only n(n -1)/2 matrix elements are independent, and the other n(n + l)/2 matrix elements can be considered as functions of the formers.
Usually, n(n-1)/2 Euler angles are used as independent variables of 0(n), but in this paper, for the convenience of later analysis, we shall use another system of independent variables which we shall explain in the last part of this section.
Let S n _i be the unit sphere of R Explicitly writing, the matrix elements of U x is as follows;
Hereafter, let the mapping x-+U x be always the above one. according to a theorem due to Bochner, we can construct the projective limit probability space (J2, & 9 /*). It satisfies the following properties:
Here, f n is the restriction of n n on fi, where oo Ti n is the projection from T10(n) onto O(TI). 
P4) #(f-\Aj) = M n (A) forAe&n-
The Similarly, using 2) also, we see that (1) Zy-(ft)) = Zy(fl)0 for any i, j.
(2) HW(a)) = n$(ft)') for any i,j,n where ra J>max(i, /). (1) is evident, because -3T//0)) is the limit of some subsequence of {<Jnu ( "j (ft))}.
Proof. (2)=^
On the other hand, from the definition (1.6) of ET^, we see that for Next, we shall discuss the measurability. From P3) of § 2, the probability measure fj. is defined on the smallest tf-ring d£ which makes all u { *j((£i) measurable. This is equivalent to say <^> is the smallest (T-ring which makes ^y(co) measurable as seen from the proof of the proposition 1. Therefore the image ^r(^) is the smallest (T-ring which makes all projections a=(a^ £ I? 0000 -><z,-y £ R l measurable. In other words, -^r(^) is the smallest (T-ring which makes all Borel cylinder sets with the base in R%°° measurable, where RQ°° is the space of all double sequences which vanish except for finite number of (i, /).
Finally, we shall show that the measure JUL on Q is mapped to the Gaussian measure g on R°°°°.
For this purpose, we shall prove that Since the convergence <Jnu ( $-: >Xij is uniform in j, VTZ-z4_ f -,/ in the integrand of (3.3) can be replaced by ^n -iu^-fy with good approximation, if n is large enough and i+j<zk for some fixed k. Namely, with small error the left side of (3.1) is approximated by 
